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depend entirely upon CO for its reduction. It is to be noticed
that reduction takes place at temperatures where solid carbon can
take up oxygen from the ore. Morover, the quantity of CO2 in
the top of the furnace is sufficient to retard reduction greatly,
while it is usually too small to be formed by the action of CO alone
on the ore. These facts point to the probability that there is
a considerable amount of reduction of ore by solid carbon in the
lower furnace and that the resulting CO performs additional re-
duction in the cooler parts of the furnace, thereby doing double
duty. An additional cause for the low fuel consumption rests in
the fact that the lessened volume of blast needed, owing to the
reaction between the solid carbon and fixed oxygen, permits
slower travel through the cold stock and hence more thoroughly
cooled gases. Owing to the lack of reduction in the tcfp of the
furnace there is no evolution of heat there. The temperature of
gases escaping from a charcoal furnace has been recorded as low
as 117 degrees F. for a week at a time. Finally, the rapid driving
of 'charcoal furnaces permits the passage of stock through the
furnace at such a rate that loss by radiation per ton of product is
materiallv lessened.

SOURCES  OF  ECONOMY.

The function of the blast furnace is the recovery of the iron
in the charge with as little expenditure as possible. The smelting
charges are made up of the cost of the materials, and the cost
of handling them and the products. The cost of materials and
labor are fixed by the natural conditions and do not allow much
latitude to the furnacemen. The quantity of materials used,
except, perhaps, in the case of fuel, bears a constant ratio to the
output. There is, therefore, not much opportunity for saving,
except in the consumption of fuel.

The quantity of fuel used in smelting iron always depends
upon several factors. It is influenced, primarily, by the degree of
oxidation to which its carbon is burned. The smaller the ratio
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by which the maximum quantity of heat is developed.    In the
second place, the more effectively the products of combustion are